
VIA HAND DELIVERY 

Wayde Hartwick 
Project Manager 
Waste Management Division 
U.S. EPA 
77 West Jackson - CS-3T 
Chicago, Illinois 60604 

August 5, 1993 

Re: Revised Statement of Work 
American Chemical Services, Inc. 
NPL Site - Griffith, Indiana 

Dear Mr. Hartwick: 

Attached is a revised copy of the Statement of Work (SOW) for the 
Remedial Design/Remedial Action at the ACS Site. We revised the document 
based on the agreements reached during our recent negotiating sessions. Please 
note that at your request, we have gone back to most of the original U.S. EPA 
language in the SOW. Our changes include the additional language we believe 
is necessary to define the actual Scope of Work to be conducted and clarify the 
expectations of U.S. EPA and IDEM. 
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Letter to Mr. Hartwick 
Page 2 
08/05/93 

We hope that this revised document will facilitate Agency review and 
continuing discussions. If you have any questions, please give me a call at 
(708)691-5020. 

JDA:sam 
enclosure- August 5, 1993 Rev· i 
cc: Gabrielle Hauer w I e sure- via U.S. mail 

Steve Siegel/Steve M son w I enclosure- via hand delivery 
Greg Sukys w /enclosure- via U.S. mail 
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REPLY TO: 
~t1eases Centro, Braneh 
U. S. EPA 
Bu11d1ng 10 (MS-104} 
2890 Woodbr1dge Avenue 
Edtson, ~IW Jersey OARJ7·3619 

DRAFT 

SUBJE:CT: Conment1 on "E){tel'IQ8d B~ovent11"!~ Treatability Study M Soils '!'"Om 
the American cnem,cal services S1te. Gr1t'f1th. IndianaH CoMdi.JCtCid by 
Envi~Oi'"' r,c. Of ~&~rence~111t. New lersa~ 

FROM: C"'1en T. Chen ~ T / L 
Env1ronment1l Sc1ent1St, Re1ea~es Techno10QY Section. ~CB 
s~perfund '!'etnno1ogy 06l11Cnstrat1on 01'11sion 

:o: JoV~ Mattox. 
?hysic;;a.l Sc•ent1st, Tec~nica1 Sup~ort Branch 
Superfunc.l 1•cl'lno1ogJ Oemonstrat1on C1v1s1on 

At 'Che requtsl of M1cnae1 Gruanftld, I have rev1ewed the report 
Qntitlecl. ''Soil v,po.,. E~trijt;t1on Treatab111ty StLidY (E1gntall'l Waelc Alt&J1ts). 
AMr1ea!"' Chen1,ca, Serv1ces I'IPL S1te·· subm1tttd by Env1rogen. Inc. on June 151 
lii3. Fol1ow1ng is d 11st or my conments: 

o ln Gene r. Bowlen's letter Of June 24, 1993, he state~, ''The l!l(tant of 
removal attr1but~ble to e1thtr ~chan1sm 1s diff~cu1t to quantify . 
.•••••• u, thi» 1s net trve. Atcord1ng to Env1rcgen's report o, Apr11 ~ 
1~3, the qutnt1ty of each compound removed by SVE can be ca1cu1atld oy 
the add1tfon of tn1 amounts of t~e compou~d in t~e cff-gas and th&t ~~ ~ 

~~7 adsorbed 1n the carbon tUbe. ~ 

.,.,1-t' o A1tl'l()ugh in b"~ovent1ng. the a1r f1ow and powtr needed pe~l.ini ~',,.. .;I.,/ » lower tnan those of tne regular SVE. the t 1me l'lltded for t "r&I!!Ovi1 of 
\'b ~ 4' 7 v s is J.Onger. Therefore the tota 1 cpe't"ating e~ot...nay tc he 

~ \-# ~7}'{\~,J'' ·~1Nted befor" one can l<now wh1Ch technique is owe ~ However, as I ,;s\. 1 

k x /f"/.1:7 Jt!' t1oned 1n r.y cg~m~ents Of ""Y 13, 1993. efforts i.r1ln'Je concentrated <7 ~Ji 
'Y;,t/'.;-t?'v.c.i '?/"i on tne effi(;iency of' t'o~Jent1ng 01'1 the remova 1 of SVOCs. \.... \v\ (fl<j 7 t)~~~r.!fv 

1\tf\ _pl<'f'':~ ~ ~. o It h encour«w ir19 that the D10~ent1ng techn1que~educe MSt of the \,. 
/(\"'; '\.~ '-J.1"\ SVOCs to such 1o-w c:oncel'ltr4t1ons. Howev•r, as fooed 1n ~ ';'r'tv1cus 
~~ J-l ,:· .1-I commenu (May 13. 1993), the react 1on by-products u 1d ce studiad to 

ii-<ll ~ .. J \ an,uro that r'IO ho.zardous rna.ter1&1' lrli produced. . 
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o All of tne co~pounds of conce~n. 1ncluding the erAHs, 1n wh1th the 
analytical detection 11m'\ts s're gr~tlr than the remed1&t1on :e,e1s 
lhou1d be 11sted. Thele cnmpou~ds can be ana1¥Z&d to ~h lower 
dettct1on 11m1ts by e1f~1nating the s1gr.&1s of otner eo~unds 1n • 
GC/MS anelys1s (The Enviro~me~tal Mo~itcr1"f Sysie~s LAboratory of EPA 
11'1 C1nc1M&t1 ft'4Y be ab1e to do this 1110rk). 

o S1n,e the laboratory experiments o, the 18 week study were o~1¥ 
conducttO on the nut~~ent ame~ded sc11, 1t is not known how 1ong 1t w111 
ttkt to rtacM the remed1tt1on goal or tc what extent the contam1nantt 
can be removed in 1 ret!onab1e ~er1od ot time 1f tht e•perimtnts are 

~1 eonduettd on non-amende~_sojJL -!owtvtr. f~ the resu1ta of the 6 WWik 
study, 1t m!y taka a try lono t1~~o~ it may ne~•~ re~Gh the · 
remee11at 1 . er , -a1ffi,u1ty &ncl cc1t of the Gdd1t1on of 

n s to the contu1nahd sons in tne subsurface thould be talt.en 
1nto consider4tton before the ~mp1ementat~on gF the bio~tnt1n; •rstem. 

a T4b 1es l and 2 showed that the dttltt ion 1 t 11i ta of rncst of the ~pounds 
wera very h1gh in tni in1t1a1 ~tud~ co1u~n (Time Zero aro 6 wteks). rt 
can not be deterNined from those ~u•btrs whtthe~ the co~'entr1t1o" Of 
aacn compound decreased c&twean 11~ 2ero anQ 18 weeks. It would be 
oetter 1f tht •~act ~ancentrat1ons wer~ litted 1~ every col~mn. If 
tnosa conctntrat1ons were not obta1MP.d, t"' solutions shOuld bt d1luttd 
to obtain lower dettttlon 11m1ts. 

In response tc Wayde Hartw1ck'' 1&ttt~ of June 29, 1993, some 
enhancement procedures for SV£ are descrf~ as fe11cwt: 

In·s1tu steam str1~ping and i~juction of hct air ~n~o the •~blurface 
nave been used to apeed ug the rtmadiatio~ of VOCe with some success. 
However, fO, the re~ditticn of the S~OCs &t th1s a1ie, I don't think that 
these two taehn1qutt can hav; any benef1~. because most SVOCs nave n;ghtr 
boi1ing po1nts tha~ tht tem~erature of s~eaM o~ ~ot a1, ~set ~~ tne•• ;wo 
tschn1q~es. l~·s1tu Qzonat1on has bea" usao i" Ge~n) {see attached f19ure) 
for the treatment of ;aso11ne contaminated t1t•s, but tne resuits a~e ~ot 
~nown. P11ot scala exper1ments na~e ~!dueed ~~~ from 2,300 mg/kg to 50 mg/ki 
in ZO days. Jn the USA, 1aborator.) sc:ale ttudits "'\'' shown ti'IAt thil 
techn1que can reduct a few ?~Hs to ~•ry 1aw ecncentr&t1ons. ln-s1tu oronation 
and ;lPY~g nave the s1~1lar resu1ts: in·titu dttt~uct1on cf orgtnic 
compounds. H0wev1r, the t1me 'or remea1a~ion fs ~Y~h snottar for 1n-s1tu 
ozonat1on than b,cvent1na, but tn• 'c~er technique ~Y "ove h1th•r operation 
~sts. lt shOUld be amphas'z~ t~at neither of th~•• two ~tchno,o~1es ~s we11 
eat4bl1sl'!tct. -- --· 

uest1ons. pltasa ca11 ee at (908) 90&-6;&5. 

Attac:hment 
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May 13, 1993 
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REPLY TO: 
Re~eases Control 
U. S. EPA 

Ed1son, New Jersey 

Comments on Treatab111ty Studies for Remed1ation of Contam1nated 
So11s and Waste, American Chemical Serv1ces S1te, Gr1ff1th, lnd1ana 

Chien T. Chen Ck T. C~ 
Env1ron~enta1 Scientist, Releases Technology Sect1on, RCB 
Superfund Technology Demonstration Division 

Joan Mattox 
Physical Scientist, Technical Support Br~nch 
Superfund Techno1ogy Demonstration DiY1s1on 

James L. Yszzi provided me the fol1ow1ng documents 4nd asked me to 
rev1ew them: 

1. Mark S. Rothas' 4/8/93 letter to Wayde M. Hartwick 

2. Your 4/15/93 Facsimile Cover Sheet to M1ke Gruenfe1d 

3. Wayde M. Hartwick's 4/19/93 memo to you 

4. Wayde M. Hartw1ck's 4/19/93 1etter to Mike Gruenfeld 

5. Dec1arat1cn for the Record of Dec1s1on for the subject site 

6. Canon1e Environmenta.1's ''Bench Scale Treatab111ty Study, So11Tach 
Anaerobic Thermal Precess, American Chem1ca1 Serv1ces NPL Site, 
Griffith, Ind1aMa" 

7. Vapex Environmental's "Bench Scale Va?or Extraction Treatao111ty 
Study at American Chemical Services NP.L Site, Gdff1th, Indiana" 

8. Env1rogen's "Soil Vapor Extraction Treatab111ty Stuay, American 
Chemical Services NPL S1te" 

I have reviewed these documents a~d my comments are 11sted as follows: 

(A) For "Low Temperature Thermal Treatment (LTTT)": 

o The results from'the bench scale stud1es had demonstrated that 
th1s technology could reduce a11 the contaminated constituents 

@ Printed on Recycl&d Psper 
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1nc1~ding VOC, SVOC, PAH and PCB 1n both the so11 and buried 
waste to below the remed1at1on goal or the detection 11~~t. 

o The use of "Anaerobic Thermal Process" (a1r depleted) for the 
thermal treatment is a good 1dea, because it can avoid the 
accidental 1gn1t1on and incineration. 

o In the bench sca.le studies, the "preheat zone" process was not 
tested. In the future study, 1t should be conducted because 
th1s zone 1s not anaerobic. At a temperature of 600dF, some of 
the VOCs sti11 have the poss1b111ty to 1gn1te and cause v1gorcus 
burning because the concentrat1on of the contam1nants was so 
h1gh. It may be better to deplete the o~ygen (a1r) ~n th1s 
process. 

o The temperature at "Retort Zone" 1s so h1gh (1000 to 1100°F), 
many compounds may decompose rather than desorb (e.g.: So11Tech 
found that PCB was destroyed in a s1te rernediat1on, see pg. 10 
of Doc. 6). Since the concentrat1on of the contaminant at th1s 
site is so high, the poss1b111ty of sudden decompos1t1on and 
pressure increase should be cons1dered. Also, the decomposition 
products should be ident1f1ed to understand thei~ hazardous 
properties. 

o The res1dence t1me in the bench scale "Retort Test'' was 30 
m1nutes. !t was proved to be sufficient. However, 1t should be 
re-evaluated in large scale remediation, otherwise the residuals 
wh1ch would be sent to the combust1on zone may contain enough 
hazardous mater1a1s for concern. 

o Pg. 22 of Doc. 6. Section 3.2: Please expla1~ why the coked 
so11ds were not analyzed for o11 and grease. 

o Table 7 of Doc. 6: Can't the extract1ng so1ut1on be 
concentrated so tha.t the detection 11mit can be lowered to the 
remediation level? I th1nk that it 1s possible especially for 
the three compou~ds: hexach1orobutad1ene, hexach1orobenzer.e and 
b1s (2- ethylhexyl) phthalate, because they have h1gh bo111ng 
points. 

o Pg. 24 of Doc. 6, paragraph 4: Some of the PCB may have 
decomposed, not "complete desorpt1on" accord1ng to the 
Sc11Tech's experience mentioned above. 

o Accord1ng to Table 3 of Doc. 6, the detect1on 11m1t of PCB was 
1000 ppb, but on page A6, 1t was stated, "Resu 1ts from the PCB 
analys1s indicated that tne PCB concentration for each of the 
source samples was below 100 ppb." · P1ease expla1n how 1t was 
f1gured. 
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o Table a of Appendix A:. Please expla1n how the weight of gas 
produced was calculated. S1nce the "acf (actual cubic feet)" of 
the gas was measured at d1fferent temperature each time and it 
contained various k1nds of gas or vapor and also nitrogen, 1t 
seems not easy to r.ave accurate calculation of their total 
weight. 

o Pg. C-2, end of second paragrapn: Please explain how the 
noncondensable gas were collected. 

(B) For Soil Vapor Extraction Test 

o As expected, all the VOCs, but not SVOCs can be removed to Qelow 
the remediat1on goal or the detection 11mit. 

o Since the test sample d1d not conta1n some of the compounds or 
contain less than those detected during the RI, the eff1c1ency 
of SVE from the treatab111ty studies may be very d1fferent from 
the fu11 scale remed1at1on. 

o Although PCB 1s not expected to be removed by SVE alone, the 
accompanying biodegradation during SVE may destroy small 
quantity of PCB. Therefore, it is worthwhile to sp1ke the test 
sample w1th PCB if any further treatability test will be 
conducted. 

o Due to the heterogene1t1es of the so11 matrices 1n the 
subsurface and the poss1b1e obstruction during the mass 
transfer, the total numbers of pore volume required to remediate 
the s~te will be much higher than that obta1ned 1n the column 
test which was conducted at optimum conditions. 

o S1nce the site has great amount of water, many water soluble 
contaminants may dissolve 1n subsurface water. SVE is known to 
be less effective for the removal of compounds d1sso1ved 1n 
water. Hence water soluble compounds such as ketones may be 
d1ff1cult to remove by SVE. 

o Carbon dioxide should be analyzed 1n the ''so11 vapor discharge" 
to ver1fy whether any mineralization (from biodegradation) 
occurred during the SVE experiments. 

o Pg. 6 of Doc. 7, 1 i ne 2-3: The post-test soi1 shou 1d be 
obta1ned as comoos1tes of the whole column instead of only the 
top and bottom of the soil column. 

o Pg. 9 of Doc. 7, paragraph 2: Since the VOCs were not collected 
continuously, the calculated total VOCs may not be accurate. 

o Pg. ~5 of Doc. 7: Since the remediation of cPAH (catcinogenic 
polyaromat1c hydrocarcon) is of concern, they shouid be spiked 
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to over the detect1on 11m1ts to examine the capab111ty of SVE 
remed1at1on of those compounds. 

o Pg. 18 of Doc. 7: The concentration of SVOCs 1n the column 3 
test shou1d be ana1yzed to see how effect1ve SVE for the 
remediation of OSCA (Off-Site Conta1nment Area) so1ls. 

o Pg. 24 of Doc. 7, Full Scale Des1gn Parameters: In add1tion to 
the pore volume exchange rate, the rad1us of 1nfluence. of the 
wel1s w111 also affect the well spac1ng. Because the 
heterogeneities of the so11 matr1x at tha site can be different 
from place to place. 

o Tables 1, 2 and 3 of Doc. 7: The calculation of init1al 
concentration us1ng the ~soil ~apor discharge" may not be 
accurate. because b1cdegradat1on may have happened during SVE. 
Many entr1es 1n the tables showed that the concentrations 
calculatec by so11 ana1ys1s were h1gher than those calculated by 
11 S01l vapor d1 scharge." 

(C) B1ovent1Mg 

o The conducting t1rne (6 weeks) for the b1oventing column test was 
too short for the evaluat1on of its eff1c1ency. 

o VOCs have been proven to be eff1c1ently removed by SVE w1thout 
any enhancement, th~refore b1oventing should be concentrated on 
SVOCs, because they were not efficiently removed by un-enhanced 
SVE. 

o In addition to the 1n1tia1 contaminants, carbon dioxide in the 
off-gas should be analyzed tu see any enhanced rn1nera11zat1on 
occurred during the b1oventing experiments. 

o The possib1e by-products should be 1dent1f1ed and analyzed to 
see whether aMy hazardous mater1als.produced. 

\!. 
o Pg. 9 of Doc. a. paragraph 3: If GC-MS was used to analyze the 

compounds, even v1nyl chloride and chloromethane eluted as part 
of the a1r peak, their mass spectra are very different from that 
of air, therefore. their quantities st111 can be estimated. 

o Pg. 12 of Doc. 8, paragraph 5: It can not be assumed that snort 
chain fatty ~cids had formed from the slight decline 1n pH value 
of the so11. Fatty acids should be analyzed to ver1fy this 
assumption. 

o Pg. 20 of Doc. a: Some compounds were detected in the gas 
stream but not 1n the soil. Those compounds may be the products 
of b~odegradat1on. Some compounds that were found 1n the so11 
but not in the vapor phase. This was assumed to be due to 
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biodegradation. If it is possible, the prod~cts from these 
react1ons should be 1dent1f1ed. 

o Pg. 3Z of Doc. 8: For an accurate analysis, the 0.02 N H so, 
should be standard1zed after the preparat1on and an ac1d-~ase 
indicator solut1on should be used to indicate the end point 
instead of using a pH meter. 

r.o 

o Pg. 37 of Doc. 8, 6a: According to the described procedure, the 
total voiume wiii be greater than one liter and no d1lut1on can 
be done. It 1s recommended to d1sso1ve the boric ac1d 1n 900 
mi11111ters before the di1ut1on. 

o Appendix B of Doc. 8: The un1t of the t1me 1n all the tables 
should be stated, e.g.: hour, day etc. 

RECOMMENQATIONS 

1. The LTTT process showed very good efficiencies for the removal of a11 
VOCs, SVOCs and Pee. 1f no i~c1nerat1on or sudden decompos1t1on to 
1ncrease the pressurg occurs, 1t should be an ideal process to remed1ate 
this s1te. However, the poss1ble emiss1on of hazardous waste during the 
excavation of the so11s should be controlled to avo1d the nea1th hazard 
to the on site workers and the nearby residents. If no suitable and 
cost effective emission control procedure can be used, SVE can be used 
to remove the VOCs before the excavat1on 1s started. 

2. SVE alone can not remove PCB, cPAH, water soluble materials and a lot of 
SVOCs. S1nce th1s site conta~ns those mater1als, SVE is not suitable 
for the remed1at1on of th1s site. 

3. If time is not a decis1on factor, more experiments should oa conducted 
on this technology. Because the testing results showed that some SVOCs 
we~e reduced cons1derably although not to below the remed1at1on goal. 
For a longer period of t1me, us1~g the opt1mum cond1tions and su1table 
nutrients and microorganisms, this technology may m1neral1ze al1 the 
contaminants. It 1s very probable that biovent1ng w111 be less 
expensive than LTTT. 

cc: James ~. Yezz1 
M1chae1 Gruenfeld 
Anthony N. Tafur1 


